"The greater problem has always resided in the very young," provides the motivation for the writing of this book. One half of infants born with congenital heart disease die in their first year and the majority in the first month. The authors recognize and clearly define the difficulties to be faced in providing better care for these infants. In their conservative manner they make a strong case for optimism.
The authors' targets are pediatricians and family physicians; their goals are early recognition of congenital heart disease in the neonate and early referral of these patients to diagnostic and treatment centers. The book is divided into five sections. The first considers the anatomy and physiology of the heart and the great vessels, the frequency of cardiac malformations, and their etiology. It includes a brief examination of the diagnositc tools available to the practitioner and a diagnostic approach to congenital heart disease.
Part two, "The Ten Major Cardiac Malformations," covers briefly and succinctly the ten most frequently observed cardiac malformations in the neonate. The remaining sections examine "Less Common Disorders," "Rare Anomalies," and "Related Problems." Drs. Rowe and Mehrizi have assembled this material with brevity and clarity. When brevity resulted in the omission of important information, the exhaustive bibliography provided the appropriate source to fill the gap. This volume will be of value to all physicians dealing with infants. The superb bibliography makes it of particular value to the cardiologist. RUSSELL V. LucAs, JR., M.D. Circulation, Volume XXXIX, February 1969 This is a collection of seven chapters each with its own author as is customary in books entitled "Advances in . . ." or "Annual Reviews of ...." According to the editor, "During the last decade an extraordinary development has occurred in the application of physical and engineering principles to the understanding and solution of problems arising in medicine." The present series is meant to present "authoritative reviews by experts which summarize the current status of these various disciplines." This book review is divided into two parts: reviews of the individual chapters, which are in themselves reviews of different fields, and comments on the overall philosophy and problems of a book of this nature. The first chapter of "Advances in Biomedical Engineering and Medical Physics," deals with a topic which should be of interest to many readers of CIRCULATION, namely the "Analysis of Pulsatile Blood Flow." The author of this chapter, E. 0. Attinger, reviews complex mathematical and physiological topics in a lucid fashion. This 60-page article contains a statement of the problems considered, the assumptions and basic equations, and in a tabular format, various related theoretical analyses. Attinger also compares theory and experiment, indicating areas where further studies are needed. The chapter is completed with symbol definitions and 106 references.
The second and third chapters also discuss areas of interest to the readers of CIRCULA-TWIN. These chapters are a "Review of Cardiac Booster Pumps," by C. W. Hall, D. Liotta, and M. E. De Bakey, and "An Intracorporeal Auxiliary Ventricle," by A. Kantrowitz. The chapters are comparatively short, 17 and 42 pages, respectively. They are somewhat redundant and are not cross-indexed. Such chapters might be valuable for an engineer planning to begin work in this area.
The fourth chapter, "Neural Modeling," by L. D. Harmon and E. R. Lewis, is 114 pages long, which is just about 30% of the book. It is, according to its authors, a slightly modified and en-larged version of a review that appeared originally in 1966 in Physiological Reviews. The chapter contains over 300 references, dated from 1680 through 1966. In an introductory section, the authors present their orientation toward models which can be directly related to experiment. The next section is a complete historic review of neural models from Descartes (1662) through Hodgkin and Huxley (1952) . The bulk of the chapter deals with contemporary (1960) (1961) (1962) (1963) (1964) (1965) neural models. This section of this chapter is divided into four subsections, each of which is comparable in length and in breadth of subject matter to some of the other chapters. The first subsection is concerned with problems of excitation and conduction. Models of processing of pulses in simple neurons are considered in the next subsection. Emphasis is given to studies with the "neuromine," an electronic analog with which the authors have worked extensively. The third subsection, entitled, "Neural Networks," includes models to explain the dynamic range of the cochlea and to interpret auditory binaural interaction. The last subsection deals with models of neural systems, reviewing "optomotor responses and orientation," "pupillary reflex," and "tracking control systems."
The remaining three chapters are shorter. The fifth chapter, "Optimization Aspects in Biological Control Theory," by J. H. Milsum, is focused on his philosophic approach toward physiological studies. His thesis can perhaps be paraphrased as, selection by evolution and design by a control engineer optimize systems performance in similar fashions. Provided one can find what was optimized and can express the biological systems as inputs, outputs, and controlled variables, then control engineers and biologists can work together effectively. While accepting the desirability of cooperative team research, this reviewer finds the arguments developed in this chapter somewhat unconvincing.
The sixth chapter by C. A. Caceres and J. K. Cooper, is a review of the various aspects of "Telemetry in Medicine and Biology." It discusses in an easy to follow fashion, equipment specifications, constructions, and limitations, and the uses of telemetry in animal research, in space monitoring, and in clinical medicine.
The seventh chapter, by L. Goodman and R. J. Rockwell, reviews "Laser Systems and Their Applications." Although avoiding the underlying physical theory, the chapter includes excellent engineering discussions of laser equipment, laser safety, and interactions of laser radiation. It also reviews both experimental studies on animals and clinical studies on humans.
Thus, this book contains seven separate chapters, with overall subject and author indexes. In looking at the book as a whole, one might ask, Is it bioengineering, or medical physics, or both? Does it present the current status of an emerging field? For whom would this book be desirable?
The words "bioengineering" and "medical physics" have a variety of interpretations, and the editor's choices are as valid as anyone else's preferences. Nonetheless, it does seem to the reviewer that a book on bioengineering and medical physics should emphasize areas in which substantive knowledge of engineering or physics as well as biology or medicine is needed. The first chapter and the fourth, while excellent in themselves, do not seem to fit this category. Both chapters could very properly be included in Physiological Reviews (and indeed one of them was). The reviewer would feel more comfortable seeing these two chapters, which comprise half of the book, labeled mathematical biology or biometry rather than bioengineering or medical physics. The other chapters fit more closely the image invoked in the reviewer's mind by the book title.
Perhaps the weakest aspect of the book is that it fails to present the current status of the disciplines reviewed. Because of the delays inherent in the publishing of such reviews, the material will be at least 2 years out of date by the time it reaches most readers. In some reviews, such as those on "Pulsatile Flow" and "Neural Modeling," the time span covered is so great that more recent events should not radically alter the content. Most chapters have no references to 1967 papers; others have at most, one or two. In rapidly changing areas, such as cardiac assist devices, control theory, and laser applications, it is hard to consider as current any chapter in a book of this nature. Nor can one justify these chapters as textbook materials since no attempt is made to make them suitable for such purposes.
Nonetheless, as noted previously, some of the chapters are excellent in themselves. The book will be a useful collection of references for persons working in the areas covered by the individual chapters. It does appear to be a worthwhile addition to a University library. figures, 32 charts. Recent advance in diagnostic and therapeutic procedures concerned with coronary heart disease have stimulated the interest of the anat-omist and the pathologist. Refined technique for postmortem studies of the heart applying different types of injection methods have contributed significantly to our present knowledge of the coronary circulation in the normal and the diseased heart. The monograph here reviewed represents the latest comprehensive contribution in this field. More than 500 cardiac vascular casts have been collected by the authors during a period of 10 years at the Institute of Morbid Anatomy at the University of Milan, Italy. The preparation of illustrations, the statistical treatment of the material, and the printing of the monograph were carried out in Washington, D. C., under the auspices of the Armed Forces Institute of Pathology.
The authors have employed new injectable substances, Geon and Neophrene, which are claimed to be an important innovation for the production of casts of the coronary circulation. Because of their particulate sizes the substances can gain access to even the smallest of vessels and since they undergo little if any shrinkage during solidification, they are believed to reproduce an accurate picture of the entire vascular system. To overcome the common disadvantage of corrosion-cast methods, namely the lack of histological examination of vascular and myocardial structures, multiple samples of myocardium were secured from representative areas by means of cuts with a cylindrical knife 1 cm in diameter prior to corrosion. The preparations of normal hearts as well as hearts representing groups of different pathological conditions have been studied carefully with regard to all possible parts and segments of the coronary vascular bed. It is impossible to give in the scope of this review an adequate outline of the wealth of data and information accumulated in this work. Particular mention may be made of the chapter on coronary vessels that directly communicate with the heart cavities, in which the application of the authors' technique reveals interesting results. From what can be deduced from the general presentation of the work, the main emphasis is placed on a new classification of the coronary circulation of the nonnal heart, and the effect of different pathological conditions on the development of collateral circulation, the latter being expressed by means of an anastomotic index.
Although the reader has to be impressed by the richness of tabulated measurements and observations reflecting a tremendous amount of effort devoted to meticulous analysis of each specimen, some serious criticisms must be made.
Many of the illustrated casts are oddly deformed, which may be the result of the multiple defects created by the excised samples, plus the fact Circulation, Volume XXXIX, Feb-ruary 1969 that the injections of the coronary arteries have been performed in collapsed hearts. Furthermore the casts are unconventionally orientated within the photographs, which in combination with poor quality of reproduction and generally inadequate figure texts and confusing typographic arrangements bewilders the reader. Important statements such as "anastomoses are distributed throughout the whole thickness of the heart wall except the immediate subepicardial tissue" or "the main atrial branch may arise directly from the aorta" are lacking documentary illustration.
The analysis of casts from hearts with arteriosclerotic lesions results in a vast variety of different degrees of obstructive changes in different locations and combinations, as would be expected. This difficulty, experienced by others, has hardly been overcome by the authors' presentation of numerous tables and charts illustrating their frequency of occurrence in some nine different areas correlated to four groups of different type. The validity of a similar correlation in respect to age and sex is limited to the material examined, and the results obtained appear to be meaningless with respect to the extensive discussion concerning epidemiological problems. Subdivision of the material into groups of "sudden and unexpected death" and "hospital death" invites criticism, especially when presented without any information about their occurrence in the entire population.
The attempt to study the presence of coronary collateral circulation in different abnormal conditions results in some astonishing conclusions, such as: "presence of hypoxia in cases with stenoses in the coronary arteries increases the values for the anastomotic index, whereas it decreases these values in cases with coronary occlusions." It appears obvious that the authors' anastomotic index summarizes the total amount of detectable anastomotic connections and only to a lesser degree reflects their functional importance as collateral pathways in the situation of local obstruction.
The low incidence of myocardial infarctions in cases of occlusions within the epicardial coronary branches is remarkable, as is the statement that in cases of arterio-atherosclerosis a significant stenosing process of the intramyocardial branches has not been observed. Possibly "light, rhythmical, manual compression of the aortic bulb and a light massage applied to the external surface of the heart" may be insufficient to permit the latex to penetrate as far as the precapillary vessels in every instance.
Arguments concerning the description of the normal coronary circulation and concerning the suggestion for a new classification are mainly semantic. Although the reviewer agrees to the importance of a well defined nomenclature, preferably based upon the suggestions of an expert group, it is hard to accept all the proposed suggestions in this work. If one replaces the term "sinus node artery" by the term "main atrial artery," one hardly contributes to a better understanding. Furthermore, if the authors indicate that some other authors have erroneously defined the first branch of the right coronary artery as "Vieussens' artery," they should not use the same term in one of the headlines of their own suggested classification.
As always, criticism can never be completely free from subjective valuations. The reviewed book is not easy to read, and there is danger that the novice or student in this field may run through several paragraphs without knowing at the end what the authors were trying to express.
The seriously interested reader, however, is advised to read the monograph, which includes some interesting observations and speculations. SVEN PAULIN, M.D.
Circulation, Volume XXXIX, February 1969
